ABSTRACT Among men who have sex with men (MSM) in Los Angeles County, methamphetamine use is associated with high rates of HIV prevalence and sexual risk behaviors. In four separate samples of MSM who differed in the range of their intensity of methamphetamine use, from levels of recreational use to chronic use to those for MSM seeking drug abuse treatment, the association between methamphetamine use and HIV infection increased as the intensity of use increased. The lowest HIV prevalence rate (23%) was observed among MSM contacted through street outreach who mentioned recent methamphetamine use, followed by MSM who used at least once a month for six months (42%), followed by MSM seeking intensive outpatient treatment (61%). The highest rate (86%) was observed among MSM seeking residential treatment for methamphetamine dependence. The interleaving nature of these epidemics calls for comprehensive strategies that address methamphetamine use and concomitant sexual behaviors that increase risk of HIV transmission in this group already at high risk. These and other data suggest that MSM who infrequently use methamphetamine may respond to lower intensity/lower cost prevention and early intervention programs while those who use the drug at dependence levels may benefit from high intensity treatment to achieve goals of reduced drug use and HIV-risk sexual behaviors.
San Francisco, (28.5%), and Seattle (28.2%). 2 Among MSM who use methamphetamine, as with other populations of drug users, levels of use vary both by the frequency and the amount of drug used, with degrees of use that range from occasional (or Brecreational[) through chronic, heavy use (abuse and dependence).
Studies have shown that methamphetamine-using MSM have an increased likelihood of being HIV-infected or having a sexually transmitted infection, 1,4-10 an increased likelihood of having hepatitis A, B, or C, 11, 12 and reduced rates of adherence with HIV medications. 13 Methamphetamine abuse compromises income earning and leads to increased criminality and incarceration in men. 14 Additionally, methamphetamine abuse is linked to psychological consequences that include psychosis, depression, suicidal ideation, violence, family and social disruptions, and criminal activity. 3 Among MSM who abuse methamphetamine, a serious public health problem emerged and has escalated in every dimension: high prevalence of HIV infection. The problem of methamphetamine-related HIV infection has many facets, including potential for contributing to development and transmission of HIV strains that are resistant to the current armamentarium, 15 impairment of immune functioning, 16 and potential for high rates of unsafe sexual behaviors, 17 thereby worsening the HIV epidemic and potentially complicating treatment of HIV. 15 Yet to be determined is the extent to which methamphetamine has direct effects on immune functioning that may facilitate HIV transmission, the extent to which behavioral effects of methamphetamine may interfere with HIV medication adherence, and the extent to which these factors may combine to interact with the rate of HIV disease progression.
A TIME-TO-EVENT ASSOCIATION
Data collected from four projects over the past decade in Los Angeles County indicate that among MSM, as the level of intensity of methamphetamine use increases, HIV prevalence rates also are seen to increase (see Figure 1 ). This characteristic, which resembles a Btime-to-event[ association, likely reflects the accumulated impact of repeated episodes of drug-associated HIV-sexual risk behaviors and distinguishes methamphetamine from other drugs of abuse among gay men. Data reported here were compiled from four projects that provided services and/or conducted research with methamphetamine-using MSM within a 7-mile radius that includes the Hollywood and West Hollywood areas, which are the areas with the highest concentration of HIV cases in Los Angeles County. 18 Reports from HIV prevention street outreach activities conducted over a twoyear period indicate that 23% of MSM who report at least one episode of methamphetamine use in the previous 30 days also report HIV infection. 19 Outreach activities were conducted in areas where MSM were known to congregate such as bars, bathhouses, sex clubs, cruising areas, and particular street corners. In a smaller qualitative study, 20 a higher percentage of HIV infection (42%) was observed in MSM who were not interested in drug abuse treatment and who used methamphetamine at least once per month for the previous six months and at least once in the 30 days prior to the interview. In a report on 162 MSM who use methamphetamine at levels that are consistent with DSM-IV diagnoses of dependence and who appeared for outpatient drug abuse treatment, 61% report HIV-infection. 9 Finally, among MSM who report methamphetamine dependence and who requested a 90-day residential treatment program due to severe dependence-related problems, fully 86% were HIV infected.
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Findings from these four convenience samples consistently show that as methamphetamine-using participants select programs of increasing intensity (from prevention services to residential treatment), the more problematic levels of methamphetamine use are concomitant with higher prevalence of HIV.
While the apparent correspondence between higher levels of methamphetamine use and higher HIV prevalence among MSM in Los Angeles County does not establish a causal connection between these factors, it does indicate the role of methamphetamine use in concomitant behaviors that increase risk of HIV transmission, particularly unprotected anal intercourse with partners of unknown or discordant serostatus, which is the sexual behavior with the highest risk for HIV transmission. Studies have consistently demonstrated that methamphetamine use is strongly associated with sexual risk behaviors, 10, [22] [23] [24] [25] with users of the drug reporting an increased number of sexual partners, 26 decreased use of condoms, 26, 27 multiple-partner sexual activities, 5 engaging in sex with casual and anonymous partners, 1 and engaging in unprotected receptive and insertive anal sex with casual partners. 27 Research has also noted that methamphetamine users engage in higher risk sexual activities not typically practiced when not using the drug. 20, 22, 25 The conclusion from these local projects and the research literature is consistent. The step-wise, ordered association between level of methamphetamine use and prevalence of HIV infection strongly indicates that the more intensively methamphetamine is used by MSM, (with one measure of intensity being the ability to successfully respond to low-intensity HIV-prevention efforts versus responding only to high-intensity treatment modalities), the more likely the individual is to report being HIV infected. 
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Drug Abuse Treatment FIGURE 1. Studies include purposeful samples (outreach and clinic-based). HIV prevalence is lower in samples of MSM seeking prevention or non-intervention projects, with very high prevalence observed in the treatment samples. This apparent Btime-to-response[ association has implications for guiding interventions, with lower-intensity prevention likely sufficient to help recreational and chronic users reach drug and sexual risk-behavior goals and high-intensity treatments likely necessary for MSM with dependence to reach drug and sexual risk-behavior goals.
IMPLICATIONS FOR HIV PREVENTION AND SUBSTANCE ABUSE INTERVENTIONS
Evidence from a randomized controlled trial of behavioral treatment for methamphetamine dependence now shows that interventions that reduce methamphetamine use also result in reduced high-risk sexual behaviors among treatment-seeking gay men. 9, 22, 28 Using outpatient behavioral treatments for methamphetamine dependence, immediate and sustained reductions in both methamphetamine use and unprotected anal intercourse are observed for up to one year after treatment entry. 9 Findings from this trial indicated that the mechanism for these sexual risk reductions did not involve increased condom use. Instead, participants made different choices about their sexual behaviors as a result of not being under the influence of methamphetamine and consequently reduced the number of episodes of unprotected anal intercourse with partners other than primary partners. 22 Information on the correspondence between the intensity of methamphetamine use, high rates of HIV-related risk behaviors, and high prevalence of HIV infection can be used to guide a comprehensive HIV-prevention strategy that addresses methamphetamine use and concomitant HIV-related sexual risk behaviors among MSM. Interventions that have the goal of educating the greater communities of MSM about methamphetamine use and high-risk sexual behaviors are low-cost methods for reducing methamphetamine use and associated HIV-transmission behaviors among those in whom use is not already entrenched. While such an approach may prevent some individuals from initiating use of methamphetamine, they might have little impact on those who already are frequent and chronic users of methamphetamine. For example, providing enhanced HIV prevention interventions in Project EXPLORE to MSM caused short-term (up to 18 months) reductions in sexual risk behaviors and seroincidence. 29 Yet even in this sample, methamphetamine use independently correlated significantly with commission of HIV-related sexual risk behaviors. 24 These findings indicate that prevention messages that address either methamphetamine use or HIV prevention may be helpful on a population level to reduce HIV risk behaviors. Among active and persistent drug users, these messages are likely inadequate to change behaviors either for HIV-risk or for drug use.
An alternative to reducing HIV risk behaviors using prevention interventions among methamphetamine-using MSM is to address drug-related issues as a way of reducing associated HIV-related sexual transmission behaviors. Across the population, it may be appropriate to adapt early interventions (e.g., motivational interviewing, drop-in discussion groups) that combine elements of both prevention and treatment, that require moderate levels of resources, and that encourage methamphetamine users to consider reducing or ceasing methamphetamine use. 30 While these lower intensity interventions may help most gay men to reduce or eliminate methamphetamine use, a substantial group will require intensive interventions, such as behavioral drug abuse treatment. As of this writing, there are no medications that are approved for use in treating methamphetamine abuse, while behavioral therapies have shown efficacy in assisting individuals with methamphetamine dependence in discontinuing their drug use and concomitant sexual risk behaviors. 9 Treatment is necessary for methamphetamine users who cannot successfully reduce or eliminate their drug use. While treatment yields a large signal for reducing methamphetamine use and sexual risk behaviors, intensive treatment approaches needed by a smaller segment of MSM are costly and likely require skilled clinicians and specialty clinic settings. These limitations are offset, however, by the capacity to significantly reduce sexual risk behaviors in a group with extremely high HIV-prevalence; thereby, methamphetamine abuse treatment functions as HIV prevention both for HIV infected and uninfected men. HIV prevention is achieved by reducing sexual risk behaviors through methamphetamine abuse treatment.
CONCLUSION
Despite the limitation that these projects were implemented with separate aims and with separate groups of MSM in the Hollywood and West Hollywood areas of Los Angeles County, findings from these data and those from other projects in the literature are consistent in describing step-wise associations between methamphetamine use, HIV-related sexual risk behaviors, and HIV prevalence in MSM. The overlapping nature of the epidemics of methamphetamine abuse and HIV infection within some communities of gay men in the United States 31 necessitates the development of a considered and comprehensive plan for response. This need becomes more critical with newly reported methamphetamine-associated HIV strains that are resistant to multi-class antiretroviral drugs. 16 HIV prevention programs may be an important and cost-efficient method for providing health education and risk reduction interventions (such as advocating for MSM to avoid or reduce methamphetamine use). Drug abuse treatment can be an efficient tool for leveraging sexual risk reductions in a high-prevalence group. Due to critical and perhaps causal behavioral linkages between methamphetamine use and sexual behaviors that increase risk of HIV transmission among methamphetamine-using MSM, a comprehensive prevention strategy should include elements of both.
